


an25_ | PSHE 208! 
an26 
an2] 
4n20° 


INFRARED LIGHT EMITTING DIODE 


NPN PHOTOTRANSISTOR AND 
PN INFRARED EMITTING DIODE 


PHOTOTRANSISTOR 
COUPLED PAIR 


. Gallium Arsenide LED optically coupled to a Silicon Photo 
Transistor designed for applications requiring electrica! isolation, 
high-current transfer ratios, small package size and low cost; such as 
interfacing and coupfing systems, phase and feedback controls, solid- 
state relays and general-purpose switching circuits. 


@ High Isolation Voltage — @ Excellent Frequency Response — 
Viso = 2500 V (Min) — 4N25 300 kHz (Typ) 
1500 V (Min) — 4N26,4N27 
500 V (Min) — 4N28 @ Fast Switching Times @ Ic = 10 mA 
High Collector Output Current ton = 0.87 us (Typ) — 4N25, 4N26 
@ tp = 10 mA - 2.1 us (Typ) — 4N27, 4N28 
Ic = 5.0 mA (Typ) — 4N25,4N26 off = 11 us (Typ) — 4N25, 4N26 
3.0 mA (Typ) — 4N27, 4N28 5.0 us (Typ) — 4N27, 4N28 


®@ Economical, Compact, Duai-In-Line Package 





*MAXIMUM RATINGS (T, = 25°C unless otherwise noted) 
ee 


INFRARED EMITTING DIODE MAXIMUM RATINGS 





Reverse Voltage 
Forward Current — Continuous 


Forward Current — Peak 
Pulse Width = 300 us, 2.0% Duty Cycle 


Tota! Device Dissipation @ Ty 


Negligible Power in Transistor 
Derate anove 25°C 


PHOTOTRANSISTOR MAXIMUM RATINGS - 7 =) ANODE 








THO 
Peonecoremnw venom [vena | ee) ste 
Terie Conecior Vonage [veo | 70] vom 
Derate above 25°C 


EMITTER 
COLLECTOR 
700 na indie 
PD 
mw Pc 
TOTAL DEVICE RATINGS 
Total Device Dissipation @ Ta = 25°C 
Equal Power Dissipation in Each Element 
Derate above 25°C mw are 


BASE 
Tunevon Tenoeraare Rare es 


Storage Temoerature Range aa eo ae 
Soldering Temperature (10s) Tea eet ee oe. ae 


* indicates JEDEC Registered Data, 












Tconecior Soa one 


Total Device Dissipation @ Ta 25°C 
Negligioie Power in Diode 
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FIGURE 1 — MAXIMUM POWER DISSIPATION 


Figure 1 is based upon using limit 
values in the equation 
eS ae ee ee ae Ty1-Ta * Raya (Pos * Ke Ppa) 

OO) 20 ate ven, A Bag 

Ty, Junction Temperature (100°C) 
TT TN TT ta. ameiont remperature 
SST TT J iin ston ra thes 

i Resistance (500°C/W) 

oT Se BR MPR wey 
— 


PO2 Power Dissipation in Other Crip 
Kg Thermal Coupling Coefficient 
(20%) 


Pp). AVERAGE POWER DISSIPATION (mw) 


we ae ee 


Teo «With Pp, * 90 mW in the LED 


Si ‘ieee m2 ha (mn) @ Ta = 50°C, the transistor 
Pp (Po 2)must be less than 50 mW. 











4N25, 4N26, 4N27, 4N28 (continued) 


LED CHARACTERISTICS (T, = 25°C unless otherwise noted) 


*Reverse Leakage Current 
(V_ = 3.0 V, Ry = 1.0 Mohms) 


*Forwerd Voltage Ve 
(Ip = 50 mA) 


Capacitance 
(V_ = OV, t= 10MHa) 









*Collector-Emitter Dark Current 4N25, 4N26. 4N27 
(Veg = 10 V, Base Open) 4N28 
*Collector Base Dark Current 
(Veg * 10 V, Emitter Open) 
*Collector-Base Breakdown Voltage 
(le s 100 uA, te =0) 
oilector-Emuitrer Breakdown Voltage 
"le =10mA, 'p =O 
*Emuitter-Collector Breakdown Voltage 
(te = 100 uA. Ig = 0) 


(Vee *5.0V Ic = S00uA) 
COUPLED CHARACTERISTICS (Tq = 25 C uniess otherwise noted) 












*Collector Output Current (1) 4N25.4N26 
\Vce =wWyV, Ip =10mMA, 'g - 0) 4N27.4N28 


“Isolation Voltage (2) 4N25 
4N26,4N27 
4N28 


Isolation Resistance (2) 
(Vv = 500 Vv) 


*Collector-Emitter Saturation 
Ne =20 mA, Ig = 50 mA) 


Isolation Capacitance (2) 
(V = 0. 1=10 MHz} 
Bandwidth (3) a 
{ie = 2.0 mA, Ry = 100 obms, Figure 11) 


SWITCHING CHARACTERISTICS 


4N25.4N26 
Wlo * 10nd, Voc * 10 Vv) 4N27,4N28 


Figures 6 and 8 4N25.4N26 
4N27,4N28 


Storage Time 4N25.4N26 
(le = 10 mA, Vee * 10%) 4N27.4N28 


Figures 7 and 8 4N25.4N26 
4N27,4N28 





“indicates JEDEC Registered Data (1) Pulse Test Pulse Width S00 us. Duty Cycie 29 
(2) For thes test LEO pins 1 and 2 are common and Photo Transistor pins 4. 5 and 6 are common 
(3) ig adjusted to yield ic  2OmMAand'«c Z2ZOMANM pat 1OkH2 


DC CURRENT TRANSFER CHARACTERISTICS 
FIGURE 2 — 4N25, 4N26 FIGURE 3 — 4N27, 4N28 
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4N25, 4N26, 4N27, 4N28 (continued) 


t, TIME (us) 


vg, INSTANTANEOUS FORWARD VOLTAGE (VOLTS) 


TYPICAL ELECTRICAL CHARACTERISTICS 


FIGURE 4 — DIODE FORWARD CHARACTERISTICS 





5.0 10 
ig, INSTANTANEOUS FORWARD CURRENT (mA) 


FIGURE 6 — TURN-ON TIME 
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ig, COLLECTOR CURRENT (mA) 
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FIGURE 8 — SATURATED SWITCHING TIME 
TEST CIRCUIT 


*16V 






Ri and Ry VARIED TO OBTAIN DESIRED CURRENT LEVELS 


PULSE WIDTH 


VcE (sat) COLLECTOR EMITTER 
SATURATION VOLTAGE (VOLTS) 


FIGURE 5 — COLLECTOR SATURATION VOLTAGE 
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FIGURE 7 — TURN-OFF TIME 
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FIGURE 9 — DARK CURRENT versus 
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4N25, 4N26, 4N27, 4N28 (continued) 


FIGURE 10 —- FREQUENCY RESPONSE 


ic, COLLECTOR OUTPUT CURRENT (NORMALIZED) 


t, FREQUENCY (kHz) 





FIGURE 11 — FREQUENCY RESPONSE TEST CIRCUIT 







CONSTANT 


TU yk c ‘ - ee 
CURRENT o— VC * VOLTS 


MuguLAlI0NO—Y 


INPUT 


UUTPUT 


i¢ (BC) = 2 ma 
i¢ (AC SINE WAVE = /0mA PP) 


TYPICAL APPLICATIONS 


FIGURE 12 — ISOLATED MTTL 
TO MOS (P-CHANNEL) LEVEL TRANSLATOR 


1 
FROM MTTL 


LOGIC 
(5.0 mA PULSE) MPS6516 TO MOS CIACUIT 


2 


FIGURE 14 — POWER AMPLIFIER 








FIGURE 13 — COMPUTER/PERIPHERAL INTERCONNECT 
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FIGURE 15 — INTERFACE BETWEEN LOGIC AND LOAD 
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4N35 
4N36 
4N37 


Typical Electrical 
Characteristics 








Forward Voltage 
Reverse Leakage Current 
Capacitance 








Characteristic 





Symbol 





VcEO’ Collector-to-Emitter Voltage 

VcBo’* Collector-to-Base Voltage Ico = 100 pA 

Veco’ Emitter-to-Collector Voltage i = : 00 pA, 
F = 

IcEO” Collector-to-Emitter Leakage Current VCE ; 10 V, 
F — 

IceO” Collector-to-Emitter Leakage Current Voce = 30 V, 
le = 0, 
Ta = 100°C 

hee Forward Current Gain Voce = 5.0 V, 
Io = 100 pA 
Vocp = 10 V 



















Collector-to-Base Capacitance 


Electrical Characteristics—Coupled T, = 25°C 
Characteristic 


Input-to-Output Current 
4N35 
4N36 
4N37 






lio 


VCE(sat) Collector-to-Emitter Saturation Voltage 
Io/Ip(CTR)* | Collector Current Transfer Ratio (Note) 
Io/Ip(CTR)* | Collector Current Transfer Ratio (Note) 
Rio Input-to-Output Resistance 

Cio Input-to-Output Capacitance 

ton Turn-on Time 






Turn-off Time 





lott 


Notes 
Collector current transfer ratio is defined as the ratio of the collector current to the forward bias input current. 


*indicates JEDEC registered values. 
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General Descrip! 
The 6N137 optoc 
emitting diode an 
is collected in the 
is amplified by at 
Schottky-clampec 
Temperature, Cur 
the circuit. 


This isolator desi 
patibility while at 
isolation betweer 
ates from a5Vs 
to sink at least 1 
to 70°C tempera 
rent is 5 mA. Whi 
isolating mode, tl 
An LSTTL/TTL-c: 
gates the output 
ns. 


The 6N137 is ap} 
subsystems that 
tials, signal level 
common-mode nk 
programmable fic 
other machine cc 


LSTTL/TTL Cor 
Ultra High Spee 
Low Input Curré 
High Common-N 
Guaranteed Per 
3000 V dc Insul 


Absolute Maxin 
Up to 70°C) 


Maximum Temp 
Operating Temp: 
Storage Temper 
Pin Temperature 
(1.6 mm below s 


Maximum Powe 


Output Collector 
Dissipation 


* JEDEC Registered | 





ist Conditions 


100 wA, 
0 
OO pA, 


1 
0 
100 pA, 
0 


500 V 


2.0 mA, 
8.0 mA 
2.0 mA, 
8.0 mA 
OQ, 

1.0 MHz 
O mA, 


a 
Oo 
< 


80 22, 
OmA 
50 mA, 
= i0V, 
180 (2, 
200 mA 


MN 
oO 


1@ time required for 


| 


4 


Optically-Coupled 
solator — 


*stoelectronic Products 


le er 


{eneral Description 

the 4N35, 4N36 and 4N37 series of optoisolators has 
tsilicon npn Planar phototransistor in close proximity 
‘9a GaAs diode. Optical coupling provides a high 
‘agree of ac and dc isolation. A capability for 
sontinuous operation of the input diode results in a 
‘equency response extending to dc. Connection to 

‘4e transistor base is also provided for design 
‘exibility. This isolator series is covered under UL 
omponent recognition program, reference file 


155299. 


: 


: 


jlassolated™ 

‘igh Current Transfer Ratio— Minimum 100% " 

{500 V to 3500 V Minimum Isolation 
Input-to-Output 

i0'' 2 Isolation Resistance 

low Coupling Capacitance—Typically 1.0 pF 


Absolute Maximum Ratings 


Maximum Temperature and Humidity 
Storage Temperature * —55°C to + 150°C 
Operating Temperature —55°C to +100°C 


in Temperature (Soldering, 10s)* 260°C 
Relative Humidity at 85°C* 85% 
‘Input Diode 
Vp* Reverse Voltage 6.0 V 
ie’ Forward Current - BOMA 
bk* Peak Forward Current at 
| 1 us pulse width, 300 pps 3.0A 
Pp* Power Dissipation at 
Ta = 25°C 100 mW 
Derate Linearly from 25°C 1.33 mW/°C 
Output Transistor 
Vog* Collector-to-Emitter 
Voltage 30 V 
Vop* Collector-to-Base Voltage 70 V 
Vec* Emitter-to-Collector 
Voltage 7.0 V 
l* Collector Current 100 mA 
Py* Power Dissipation at 
Ta = 25°C 300 mW 
Derate Linearly from 25°C 14.0 mW/°C 


‘indicates JEDEC registered values. 
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4N35 
4N36 
4N37 


Package Outline 








032 .12 


2 ae 
.180 (9.810) 
4 


018 | 457) f I. iam}, 100 (2.840) ; 


t.003 | 076) 


All dimension in inches bold and millimeters (parentheses) 





M4. (i270) 


.050 (1.270) > 


to 
(.813) (3.048) 
“tie I J 

























(1443) Th an f =" .078(1 905)MAX 
? hE ee Ds: 


~ ,050 (1.270) 


~~ 062 (1.575) DIA 


Tolerance unless specified = +0.15 (0.381) 


Connection Diagram 
DIP (Top View) 





Anode (+) 
Cathode (—) 


1 

2 

3 NC 
4 Emitter 
5 

6 


Collector 


} Input Diode 


| 


Output npn 
Phototransistor 









. ,010( 254) 
+002; 051) 


3408 636) 
TYP 











w™ 50 Ms, duty 
2, Cin S 20 pF, 


ieee 


INTED IN USA 
ony citcuils shown 
tent infringement 


KE CHANGES AT ANY tome 
HE BEST PRODUCT Posted 


tere 


oe 







e Gallium Arsenide Diode Infrared Source Optically Coupled 
to a Silicon N-P-N Phototransistor 


e High Direct-Current Transfer Ratio 

e Base Lead Provided for Conventional Transistor Biasing 

e High-Voltage Electrical Isolation... 1.5-kV or 2.5-kV Rating 
e Plastic Dual-In-Line Package 

e High-Speed Switching: tr = 2 us, tf = 2 us Typical 


rachanical data 


The package consists of a gallium arsenide infrared-emitt 
6-lead frame encapsulated within an electrically noncon 
temperature with no deformation and device performance characteris 
conditions. Unit weight is approximately 0. 52 grams. 





NOTES: 

8. Leads are within 0.005 radius of true position 
(TP) at the gauge plane with maximum material 
condition and unit installed. 

_ All dimensions are in inches unless otherwise 
noted, 
. Pin 1 Identified by index dot. 


Terminal connections: 


‘se 1. Anode Infrared-emitting 
— sear mat ——--}—— eusen 2. Cathode diode 
: Se J ee _ No internal connection 
enact 


~ TE ee . Emitter 
oom? elle *eitssee . Collector Phototransistor 
. Base 


sbsolute maximum ratings at 25°C free-air temperature (unless otherwise noted) 


Input-to-Output Voltage: TIL111 pts : 
TIL114, TIL116, TIL117 
Collector-Base Voltage . ‘ ; 
Collector-Emitter Voltage (See Note 1) 
Emitter-Collector Voltage ; 
Emitter-Base Voltage 
Input-Diode Reverse Voltage ‘ Sate Stated ee RSS eee 
Input-Diode Continuous Forward Busivedit a ‘er below) 25°C Free-Air Temperature (See Note 2) 
Continuous Power Dissipation at (or below) 25°C Free-Air Temperature: 

Infrared-Emitting Diode (See Note 3) . 

Phototransistor (See Note 4) 

Total, Infrared-Emitting Diode plus prinecibbennet (See Note 5) 
Storage Temperature Range. R ee a 
Lead Temperature 1/16 Inch from ‘Clee tat 10 Baccnds 


NOTES: 1. This value applies when the base-emitter diode is open-circuited. 

, Derate linearly to 100° C free-air temperature at the rete of 1.33 ma/’c, 
Derate linearly to 100° C free-air temperature at the rate of 2mw/c. 

Derate linearly to 100° C free-air temperature at the rate of 2 mw/c, 

Derate linearly to 100°C free-air temperature at the rate of 3.23 mw/*C. 


ARUN: 


TEXAS INSTRUMENTS 


INCORPORA 
POST OFFICE BOX 5012 * oe TEXAS 75222 


= rf 


COMPATABLE WITH STANDARD DTL AND TTL INTEGRATED CIRCUITS 


TYPES TILI, TIL14, TILII6, TILI17 
OPTO-COUPLERS 


BULLETIN NO. DL-S 7312030, NOVEMBER 1973 


ing diode and an n-p-n silicon phototransistor mounted on a 
ductive plastic compound. The case will withstand soldering 
tics remain stable when operated in high- -humidity 


+1.5kV 
+2.5kV 
70V 
30 V 
7V 
7V 
. were 
100 mA 


150 mW 

150 mW 

a 250 mW 
—55°C to 150°C 
260°C 
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TYPES TIL, TIL14, TILI6, TILIT7 
OPTO-COUPLERS 





electrical characteristics at 25°C free-air temperature 



















PARAMETER TEST CONDITIONS 


TIL111 
TIL116 TIL117 
TIL114 


UNIT 
MIN TYP MAX|MIN TYP MAX|MIN TYP ls" 















Collector-Base lc = 10 yA, 


ViBR)CBO 






Breakdown Voltage ip =O 
Collector-Emitter lc = 1mA, lp 
VIBRICEO gs reakdown Voltage Ip =0 
y Emitter-Base le = 10 nA, le 7 
(BRIEBO 8 eakdown vane lp =O 


ala = rs SE RD BE. SPR 
Reverse Current 
VceE=04V, Ip = 16 mA, 
Operation Vce = 10 V, lp = 10 mA, 
BA 
Operation le = 0 
Phototransistor| Voge = 10 V, le = 0, 
Photodiode Vcp = 10V, le = 0, 
lp = 0 
* elated HARB Sse. PES 
Input Diode Static 
Forward Voltage i A hee. ck | eRe 
Ig =O 
lg =O 
lo = 0.5 mA, le = 10mA, 
Vin-out = £1.5 kV for TIL111, 
i 
See Note = 
Input- satelastit Vin-out * f= 1 MHz, 


NOTE 6: These parameters are measured between both input-diode leads shorted together and all the phototransistor leads shorted together. 


























Collector 


| 
Clon) Current 






Off-State 
ICloff) Collector 







Current 







Transistor Static 
Forward Current 






Transfer Ratio 





















Collector-Emitter 


V 
CE(sat) saturation Voltage 














Input-to-Output 
Internal Resistance 
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switching characteristics at 25°C free-air temperature 


TIL111 
PARAMETER TEST CONDITIONS TIL114 ete veer UNIT 


MIN TYP MAX |MIN TYP MAX |MIN TYP MAX 


Ry = 1002, 
Operation See Test Circuit A of Figure 1 


Photodiode Vec=10V, = Icion) = 20 HA, 
: Ry = 1kN, 
“f Fail Time |Operation See Test Circuit B of Figure 1 





TEXAS INSTRUMENTS 


INCORPORATE 
POST OFFICE BOX 5012 + OALLAS. TEXAS 75222 
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TEST CIRCL 


PHOTOTRANSISTOF 


NOTES: 
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w 100 4 
b. The outpi 
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TYPES TILI1, TILI4, TILI16, TILI17 
OPTO-COUPLERS 


PARAMETER MEASUREMENT INFORMATION 
Adjust amplitude of input pulse for: 


IClon) = 2 MA (Test Circuit A) or 
IClon) = 20 HA (Test Circuit B) 









INPUT 
a7 n 
a7 7 
INPUT e INPUT 
OUTPUT 
(See Note b) 
A, =100Nn OUTPUT 
L (See Note b) 





TEST CIRCUIT B 


TEST CIRCUIT A 
VOLTAGE WAVEFORMS PHOTODIODE OPERATION 


PHOTOTRANSISTOR OPERATION 


NOTES: a. The input waveform is supplied by # generator with the following characteristics: Zour * 50 2, t, © 15 ns, duty cycle = 1%, 


tw = 100 us. 


b. The output waveform is monitored on an oscilloscope with the following characteristics: tp 12.98, Rin 2 1 MM, Cin S20 PF. 


FIGURE 1-SWITCHING TIMES 
TYPICAL CHARACTERISTICS 
TIL116, TIL 117 


TIL111, TIL114 
COLLECTOR CURRENT COLLECTOR CURRENT 


vs VS 
INPUT-DIODE FORWARD CURRENT INPUT-DIODE FORWARD CURRENT 
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\p—Forward Current—mA 


\p—Forward Current—mA 


FIGURE 3 


. FIGURE 2 


TEXAS INSTRUMENTS 


NCORPORAT 
POST OFFICE BOX 5012 * DALLAS, TEXAS 75222 









































TYPES TIL, TIL14, TILI16, TILI17 

































OPTO-COUPLERS 
TYPICAL CHARACTERISTICS 
TiIL111, TIL114 TIL116 
COLLECTOR CURRENT COLLECTOR CURRENT 


VS vs 


COLLECTOR-EMITTER VOLTAGE COLLECTOR-EMITTER VOLTAGE 


ig =0 
Ta = 25°C 
See Note 7 





I¢—Collector Current—mA 
\c—Collector Current—mA. 





Pa ts Bh ce A A a Me 
Ss 2 4 6 BWM we 0.2466 URW WP @ 


VceE—Collector-Emitter Voltage—V VcE—Collector-Emitter Voltage—V 


FIGURE4 | FIGURE 6 
TIL117 
COLLECTOR CURRENT RELATIVE ON-STATE COLLECTOR CURRENT 
VS vs 
COLLECTOR-EMITTER VOLTAGE ' FREE-AIR TEMPERATURE 


ic—Collector Current—mA 
Collector Current Relative to Value at Ta = 25°C 





0 
0 2 4 6 8 10 12 14 16 17 20 -75 -50-25 O 25 50 75 100 125 
VcE—Collector-Emitter Voltage—V Ta—Free-Air Temperature—C 
FIGURE 6 FIGURE 7 : 


NOTES: 7. Pulse operation of input diode is required for operation beyond limits shown by dotted lines, 
8. These parameters were measured using pulse techniques. ty = 1 ms, duty cycie < 2%. 





122 , TEXAS INSTRUM ENTS 


NCORPORAT 
il POST OFFICE BOX 5012 + DALLAS, TEXAS 75222 


WW 


en il 


a SE ee 


IC(off)—Off-State Collector Current—nA 


\p—Forward Current—mA 
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IC(off)—Off-State Collector Current—nA 





TYPES TIL, TIL1#4, TIL116, TILIT7 


OPTO-COUPLERS 





TYPICAL CHARACTERISTICS 


OFF-STATE COLLECTOR CURRENT 
vs 


FREE-AIR TEMPERATURE 
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Ta—Free-Air Temperature— "C 


FIGURE 8 


INPUT DIODE FORWARD 
CONDUCTION CHARACTERISTICS 





0 0.2 04 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 


V F—Forward Voltage—V 


FIGURE 10 


NORMALIZED TRANSISTOR STATIC FORWARD 


CURRENT TRANSFER RATIO 
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FIGURE 11 


NOTE 8: These parameters were measured using pulse techniques. ty, = 1 ms, duty cycle < 2%. 
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e Gallium Arsenide Diode Infrared Source Optically Coupled 
to a Silicon N-P-N Phototransistor i 7 


e High Direct-Current Transfer Ratio | 


e Base Lead Provided for Conventional Transistor Biasing 
(TI1L112, T1L115) 


® High-Voltage Electrical Isolation ... 1.5-kV or 2.5-kV Rating 
e Plastic Dual-In-Line Package 


@ High-Speed Switching: ty = 2 us, tf = 2 us Typical 
mechanical data 


The package consists of a gallium arsenide infrared-emitting diode and an n-p-n silicon phototransistor mounted on a 
6-lead frame encapsulated within an electrically nonconductive plastic compound. The case will withstand soldering 
temperature with no deformation and device performance characteristics remain stable when operated in high-humidity 
conditions. Unit weight is approximately 0.52 grams. 


saa 
Roxoyo 


INDEX DOT — NOTES: 


76210 SO ‘ 
pm bea 1? == a. Leads are within 0,13 mm (0.005 inch) radius of 


461 (0.260) — true position (T.P.) with maximum material 
Sos 0.2001 O@® : 
connie condition and unit installed. 


T5701 81 ag 1.78 (0.070) max . Pin 1 identified by index dot. 





TYPES TIL112, TIL115, TIL118 
OPTOCOUPLERS 
raw a D1607, NOVEMBER 1973—REVISED FEBRUARY 1983 

} 

| 

| 


— Terminal connections: e 
ee — = | | . Anode Infrared-emitting 
Bisse 6 4 : eon 4 ~ fel rsoone . —- pres Pr 
| 6.203 (0 008) 0.51 (0. G20) ' um . No internal connection 
2.29 (0 O90 1 il . Emitter 
9 ire) oe r | Jaa 0.534 (0.071) . Collector Porro rangistor ap 
al 2.54 (0 100) TP — wa aheneng . Base cc 
© (See Note a! Lu 
oO FALLS WITHIN JEDEC MO-001AM DIMENSIONS ome 
O ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. C.. 
a absolute maximum ratings at 25°C free-air temperature (unless otherwise noted) re 
a TIL112 THL115 ThL118 © 
rT imaish-te stmt WOE. cw ees oe kw perro pie cae w+ oR 2ISRV. SIS = 
J Collector-Base Voltage ... re Ce i ee ee a ee 30 V 30 V FE 
oe) ihieiaine dies Getbath =. ro. en 4 8 LS ee — oy C: 
Peres Wane sk os 6 ee ae eg PE we we cle 4V 4V 4V 
RI es a pe te me a ee a ey ee Se eS 4V 4V 
Input-Diode Reverse Voltage .. . ee ee ee eee ee ee 3V 3V 3V 
Input-Diode Continuous Forward Gunes at vier aetow) 
25°C Free-Air Temperature (See Note2) ..... wee ee ee) OO 100 mA — 
Continuous Power Dissipation at (or below) 25°C Free-Air Semmcacinaie: 
Infrared-Emitting Diode (See Note3). . . . . 1... eee ee ee ee ew Oo 150 mW ——— > 
Phototransistor (See Note 4) ee a toe ke ee Oo 150 mW —————qJo 
Total (Infrared-Emitting Diode plus Dhictateaeiahies, See Note 5) . we ee ee. OO 250 mw 
Storage Temperature Range . . te et tw es) 6 = 85°C to 150°C—e 
Lead Temperature 1,6 mm (1/16 Inch) on Case ne 10 Seconds a ct ee 
NOTES: 1. This value applies when the base-emitter diode is open-circuited. 
2. Derate linearly to 100°C free-air temperature at the rate of 1.33 ma/c. 
3. Derate linearly to 100°C free-air temperature at the rate of 2 mw/c. 
4. Derate linearly to 100 C free-air temperature at the rate of 2 mw/c. 
5. Derate linearly to 100°C free-air temperature at the rate of 3.323 mw/C. 
(coe eee eee ee ee re ee ee ae 
7-42 | 783 
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a TYPES TIL112, TIL115, TIL118 
. wre bok ; OPTOCOUPLERS 





Enea 


; PARAMETER MEASUREMENT INFORMATION 


si'3 : v 


electrical characteristics at 25°C free-air temperature «) =~ | * yi? 


TIL112 - TIL11 TiL11 
PARAMETER TEST CONDITIONS? . = : 
MIN TYP MAX|MIN TYP MAX] MIN TYP MAX 






Adjust amplitude of input pulse for: 
Icfon) = 2 MA (Test Circuit A) or 
ICfon) = 20 uA (Test Circuit B) 





















y Collector-Base Io = 10 nA, le = 0, y ' 
(BRICBO 5 ,.akdown Voltage lp = 0 INPUT 2 
47° 
Collector-Emitter lo = 1mA, Ig = 90, ; a7n INPUT 
Vv 20 0 0 Vv 0 
BRICEO Breakdown Voltage le © 0 ‘Meatless Baan ‘elem 
Emitter-Base le = 10nA, lc = 0, OUTPUT 
V(BRIEBO Breakdown Voltage Ip = 0 = (See Note b) jp—oyte " t+ . 
OUTPUT ‘ ! OUTPUT 
y Emitter-Collector sivas Shh writ 0 y Ry. = 100 2 ' (See Note b) 
(BRIECO Breakdown Voltage E ” 





On-State 


Collector 











Phototransistor | Vce = 5 V, lp = 10 mA 02 9 
Operation Ig =0 
Photodiode Vcep=5V. ip = 10 mA, 
Operation le = 0 
Phototransistor | Voce = 5 V, ip = 0, 
Operation Ip =0 
Photodiode Veg = 5V, Ip =O, 
Operation le = 0 
Transistor Static Forward | Voce = 5 V, lo = 10mA, 
hee 50 200 
Current Transfer Ratio lp = 0 
Input Diode Static 
Ve lp = 10mA 12 18 Vv 
Forward Voltage ; 


° 10% 
IClon) 10% 






TEST CIRCUIT B 
TEST CIRCUITA 
PHOTOTRANSISTOR OPERATION VOLTAGE WAVEFORMS PHOTODIODE OPERATION 


Current 






Off State 
Collector 







NOTES: a. The input waveform 1s supplied by a generator with the following characteristics: Zout * 50 12, ty & 15 ms, Guty cycle = 1%, 





ICloff) to - 100 us 


c b. The output waveform is monitored on an oscilloscope with the following characteristics: t, © 12 ns, Ri, 2 1 MOL_C,, © 20 pF. 
urrent 


FIGURE 1—SWITCHING TIMES 




















Fomgy Salsetor Erte athe a ee eT | aa 
Saturation Voltage Ip =0 . 
ie aie SES 
Inoput-to-Output See Note 6 } 
"10 Internal Resistance Vin-out ~ °2-5 kV, 
Input-to-Output Vin-out * 9, f= 1 MHz, | 
Capacitance See Note 6 Re Get ee: | COLLECTOR CURRENT COLLECTOR CURRENT RELATIVE ON me LECTOR CURRENT 
concentonsarren VOLTAGE INPUT DIODE FORWARD CURRENT FREE AIR TEMPERATURE 


NOTE 6: These parameters are measured between both input-diode leads shorted together and all the phototransistor leads shorted together. 
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100 eg, PPS es ee a 
1 References to the base are not applicable for the TIL118. a 4 toe O04V io 10V 
: ‘ \ ta = : 
| = 3 i¢ «10 mA 
switching characteristics at 25 C free-air temperature < = 10 + th psa 
¢ . 9 > fo++~— 
TIL112 TIL115 TIL118 5 3 ; |] 
PARAMETER TEST CONDITIONS UNIT ° : = 08 }+—+— 
MIN TYP MAX|MIN TYP MAX|MIN TYP MAX | 5 Sas 3 
Vec=10V, | =2mA, g 3 E 06 
R_ = 1002, & iin: | Hoe! (ame Pam ai 
RL = 1k2Q, sie oe ae ae 78 -50-25 0 % S 7S 100 125 
FIGURE 2 FIGURE 3 FIGURE 4 


NOTES: 7. Pulse operation of input diode is required for operation beyond limits shown by dotted lines. 
8. These parameters were measured using pulse techniques ty, = 1 ms, duty cycle < 2%, 
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TYPES TIL112, TIL115, TIL118 
OPTOCOUPLERS 





IC(oft)—Off- State Collector Current—nA 


TYPICAL CHARACTERISTICS 


OFF-STATE COLLECTOR CURRENT 
vs 


FREE-AIR TEMPERATURE 
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NOTE 8: These parameters were measured using pulse techniques. t, = 1 ms, duty cycle © 2%. 
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TYPES TIL113, TILI19, TILTISA 
OPTOCOUPLERS 
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Gallium Arsenide Diode Infrared Source Optically Coupled 
to a Silicon N-P-N Darlington-Connected Phototransistor 


e High Direct-Current Transfer Ratio ...300% Minimum at 10 mA 
e High-Voltage Electrical Isolation . .. 1500-Volt Rating 

e Plastic Dual-In-Line Package 

e Base Lead Provided on TIL113 for Conventional Transistor Biasing 
e No Base Lead Connection on TIL119A for High-EMI Environments 


e Typical Applications Include Remote Terminal Isolation, SCR and 
Triac Triggers, Mechanical Relays, and Pulse Transformers 


mechanical data 


The package consists of a gallium arsenide infrared-emitting diode and an n-p-n silicon darlington-connected photo- 
transistor mounted on a 6-lead frame encapsulated within an electrically nonconductive plastic compound. The case 
will withstand soldering temperature with no deformation and device performance characteristics remain stable when 
operated in high-humidity conditions. Unit weight is approximately 0.52 grams. 


pos ES 206 | 











NOTES 

a. Leads are within 0,13 mm (0.005 inch) radius of 
true position (T,P,) with maximum material 
CONGitiON and unit inswiled. 
























€ 4 WOE X DOT b. Pin 1 identitied by index dot. 
762 10 O01 Tr (See Nore by) 
ad —— se Note 0) ‘ Terminal connections 
, 66) 10 260) 7 7 (Sen ete! d 
$$ © ® ® 1. Anode infrarec-emitting 
| $46 (0 215) 2. Cathode diode 
THe Te > nq *.78 10.070) Max 3. No internal connection 
6 PLACES 
| ie 4. Emitter 
\ a i} 5. Collector 
; + — SEATING PL ANE . 
| z 0.305 10.012) i7sioo70 4 ce 1.91 (Gem 6. TIL113 base Photo- 
' ["] ° 
r a — 2 od u ’ P TIL119 base or no internal transistor 
bas sero = tribe i connection at the option of TI 
717 125) 4Pcaces os 2 (0.071) TIL119A no internal connection 
Omron 
2.54 (0 100) TF sua Tesnaie. 


(See Notre 






FALLS WITHIN JEDEC MO-001AM DIMENSIONS 
ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 


absolute maximum ratings at 25°C free-air temperature (unless otherwise noted) 
Input-to-Output Voltage 


+ 


Collector-Base Voltage (TIL113) . . s0v 
Collector-Emitter Voltage (See Note 1) 30 V 5 
Emitter-Collector Voltage 7V 
Emitter-Base Voltage (TIL113) . 1V 
Input-Diode Reverse Voltage ot m gdeh ark ay S ox Vee ee et W che me ee oe a te 8 3V 
Input-Diode Continuous Forward Current at (or below) 25°C Free-Air Temperature (See Note 2) 100 mA 
Continuous Power Dissipation at (or below) 25°C Free-Air Temperature: 

Infrared-Emitting Diode (See Note 3) . 150 mW 

Phototransistor (See Note 4) ee ee eee 150 mW 

Total (Infrared-Emitting Diode plus Phototransistor, See Note 5) ; 250 mW 
Storage Temperature Range ......- +--+ 2s eee —55°C to 150°C 
Lead Temperature 1,6 mm (1/16 Inch) from Case for 10 Seconds 260°C 


NOTES: This value applies when the base-emitter diode is open-circuited 


1 

2. Derate linearly to 100 C free air temperature at the rate of 1.33 mA/ C. 
3. Derate linearly to 100 C free-air temperature at the rate of 2 mW/ C. 

4. Derate linearly to 100°C free-air temperature at the rate of 2 mW/ C. 

5. Derate linearly to 100°C free-air temperature at the rate of 3.33 mW/ C 
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